The electrical properties of the interface between Hg 1-x Cd x 
Introduction
Hg 1-x Cd x Te (CMT) is a compound semiconductor with great potential for infrared detector application largely because its bandgap can be varied continuously from 0 to 1.6 eV by changing the relative concentration of Hg and Cd. The sur− face of CMT provides sites for generation−recombination centres, which, in turn, severely limit the performance of the infrared detector. Consequently, it is necessary to passivate the surface of CMT in order to reduce these surface currents as well as to maintain electrical and chemical stability. The physical and chemical properties of CdTe are very suitable for use as passivation materials for CMT [1, 2] . Considering the various characteristics such as bandgap, crystal struc− ture, chemical binding, phase diagram, electrical properties, adhesion, growth methods and infrared transmission it is concluded that CdTe have emerged as strong candidate for passivation of CMT devices. Recently, in situ epitaxially grown CdTe has been used as a passivation layer in order to minimize the problems associated with lattice mismatch and surface contamination generally associated with the depo− sited passivants [1] . If the CdTe layer is grown in situ after the growth of the CMT IR absorber, no contamination is likely to occur at the CdTe/HgCdTe interface.
In this work, we report the results of experimental stu− dies of electrophysical properties of graded−band MIS− −structures based on HgCdTe (x = 0.22 and x = 0.32-0.36) with a grown in situ CdTe and the electrical characteristics of the interface between CMT and grown in situ CdTe are discussed.
Samples and methods
The studied MIS−structures were fabricated based on n−CMT (x = 0.22-0.23 and x = 0.32-0.36) and p−CMT(x = 0.22) grown by the molecular−beam epitaxy on GaAs (013) substrates. The thickness of the near surface graded− −band layer was 0.5-0.7 μm, and at the surface, x = 0.43 -0.48. The geometrical parameters of studied samples are shown in Table 1 . Prior to deposition of insulator coating, the electrical parameters of materials were determined by the Hall methods and the lifetime of minority carriers t was determined from relaxation of the photoelectric signal using a contactless microwave procedure. The electrical parame− ters of heterostructures are shown in Table 2 . Figure 1 shows an example of distribution of the composition in the studied graded−band structures determined using automated ellipsometer measurements during the process of growth.
The insulator coating of CdTe for all heterostructures was deposited on top of the upper graded−band layer. We studied the capacitance−voltage characteristics of MIS−structures with the composition in the working layer 0.22-0.23 at passivation only CdTe, and also MIS−struc− tures with two−layer low−temperature insulator SiO 2 /Si 3 N 4 formed from above CdTe, and also MIS−structures with the composition in the working layer 0.32-0.35 at passivation only CdTe and two−layer insulator CdTe−ZnTe at the thick− ness of CdTe layer 0.2 μm were investigated.
Experimental results
Opto−Electron. Rev., 18, no. 3, 2010 A.V. Voitsekhovskii It is shown that the grown in situ CdTe forms the high quality interface with Hg 1-x Cd x Te. The density of surface states in the middle of the forbidden gap in system Hg 0.78 Cd 0.22 Te is equal to (1.4-2.8)×10 11 eV -1 cm -2 , the density of fixed charges composed (1.3-1.7)×10 -8 Cl/cm 2 , and density of mobile charges does not exceed 10 -10 Cl/cm 2 . For n−Hg 0.656 Cd 0.343 Te the average density of surface states is 4.4×10 11 eV -1 cm -2 , the density of fixed charges is equal to 1.1×10 -8 , density of mobile charge does not exceed 10 -10 Cl/cm 2 .
The creation of additional layers SiO 2 −Si 3 N 4 on the top of CdTe does not lead to the increase in the density of sur− face states in the middle of the forbidden gap for systems p−Hg 0.78 Cd 0.22 Te−CdTe, for systems n−Hg 0.78 Cd 0.22 Te−CdTe the creation of additional layers lead to the increase in den− sity of surface states from 2.8×10 11 eV -1 cm -2 to 4.3×10 11 eV -1 cm -2 . The creation of additional layers SiO 2 −Si 3 N 4 en− hances the electrical strength of insulator coating and may cause a moderate increase in density of fixed charges and lead to a significant increase in the density of mobile charges (to 3.5×10 -9 Cl/cm 2 ). The creation of additional layer ZnTe on the top of CdTe sometimes leads to the in− crease in the average density of surface states in the system HgCdTe (x = 0.32-0.35) CdTe. When forming the addi− tional layer ZnTe, the moderate increase in mobile charges in insulator is observed (to 1.1×10 -9 Cl/cm 2 ), but the density of a fixed charge significantly decreased (from 1.1×10 -8 Cl/cm 2 to 8.9×10 -11 -3.3×10 -9 Cl/cm 2 ).
Thus, it is shown that formed in situ at epitaxial growth CdTe film is characterized by suitable properties of inter− face and functional insulator. The creation of additional pro− tective coating (SiO 2 −Si 3 N 4 and ZnTe) gives the possibility of control of electrical strength and densities of mobile and fixed charges.
